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Description 



labeled with a detectable marker; , , . -: n nie stranded form; 

This method is often not useful when. 1) said eww" substantially complementary to 

sequence which, either in the same ««^J£K5£^ id detectable marker; and (2) said 
said polynucleotide sequence of .nterest and which .s label ad wr m comprises polynucleotide 

» large scale production of said first ^'^"^^^"^^^c^de sequence of interest, the vector 
sequence which is not substantially «"<^*J*JS molecule. Often, it is easier or more 
sequence in this instance, on the same molecule ^-^^^^^ ^ first polynucleotide 
eSnomica. to label the entire """""T^ 

sequence. However, this also produces a iabe.ed second jJ^SZiSd. of interest. 
oo in this instance, which is not substantially comple * ^»2^K niu cl80tide sequence is inserted. 
As another example, condition (1) "^^^JS^^ to the polynucleotide 

sequence is not known. f th detecti on of the polynucleotide 

Thus, in either of the two above examples, when the metnoo "> , f hybndiziri g to 

„„««= acid.. EP-A 0 076 US disdosa. a "^SiSTSSSaSIw DNA tan sa/d oW-lsm. 

« , s«^ssr - — - * - 

a first detectable marker; e ™ nf 4 nnivnucteotide sequence is not substantially 
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labeled with said first detectable marker; no i V n U cleotide sequence is substantially com- 

with a second detectable marker. detection of a polynucleotide sequence of 

examined, which comprises: 

" STenCnTat .east a portion of. but preferab.y. substantial al. of said composition in single stranded 

^contacting said polynudeotide sequence of interest and said ^^ de ^^ 

^ «™L to brexamined with said composition under conditions to perm.t hybnd.zatjon. and 
vTSSSZ sequence oHnterest by means of said first detectab.e marKer. 

DETAILED DESCRIPTION OF THE INVENTION 

interest can be derived from all or any part of the genome. 
COMPOSITION OF POLYNUCLEOTIDE SEQUENCES 

The present invention is related to compositions of ^™«"™°?* U *™ S **^^ 

■ mmmmmm 

" •'"SilS'SJ polynucx^ade *xwnc~ can t» pmM » ««•. «"""» 

- ^rn'th-eSiod of the invention is earned out. the presence of the third polynucleotide sequence in 
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the compositions of the invention serves to block the hybridization of the second polynucleotide sequence 
to any polynucleotide sequences not of interest in the sample being examined, which nevertheless are 
substantially complementary to said second polynucleotide sequence. This blocking action limits the 
liklihood that the second polynucleotide sequence will generate a false positive result. 

THE SECOND POLYNUCLEOTIDE SEQUENCE AS A VECTOR SEQUENCE 

in one embodiment of the invention, the first polynucleotide sequence, that is substantially complemen- 
tary to and capable of hybridizing to the polynucleotide sequence of interest, is cloned into a vector by 
standard recombinant nucleic acid technology to form a recombinant molecule. 

Tims, the recombinant molecule comprises the first polynucleotide sequence and the second poly- 
nucleotide sequence. i.e. the vector in this embodiment of the invention. 

The vector can be a plasmid. a cosmid. a bacterial virus or an animal virus. The vector can be 
ribonucleic acid or deoxyribonucleic acid. The vector can be single stranded or double stranded. 

The first polynucleotide sequence, which is part of the recombinant molecule, can be produced 
economically in large quantities inside hosts, for example, Escherichia coli by fermentation. The recom- 
binant molecule can be purified by standard methods. 

For detection of the polynucleotide sequence of interest in a sample to be examined, it is desirable to 
label the first polynucleotide sequence present in the recombinant molecule with a first detectable marker. 
20 This can be done in more than one way. 

In one method, the first polynucleotide sequence is largely separated from the vector by. for example, 
cutting the recombinant molecule with a restriction enzyme followed by agarose gel electrophoresis, 
extracted and labeled. Thus, substantially only the first polynucleotide sequence and not the vector is 
labeled 

In a second and more economical method the entire recombinant molecule is labeled. This method can 
be carried out by. for example, nick translation using DNAse I and DNA Polymerase I in the presence of 
labeled nucleoside triphosphates. (Rigby. P. W. et. at. J. Mol. Biol. 113:237 (1977)). This results in the 
recombinant molecule, i.e. the first and second polynucleotide sequences, being uniformly labeled. 

The second method avoids numerous drawbacks incurred by the first method. At best the first method 
is extremely tedious; each step is very time consuming, especially the step of gel electrophoresis. Often the 
step of gel electrophoresis needs to be repeated to insure purity of the separation of the first polynucleotide 
sequence. Even so, the first polynucleotide sequence may still be contaminated by trace amounts of the 
second polynucleotide sequence, i.e. the vector sequence. In such a case, the present invention prov.des a 
benefit Furthermore, the inherent properties of the recombinant molecules may be such that the first and 
second polynucleotide sequences can not be easily separated. For example, if the first polynucleotide 
sequence were of the same or similar size as the second polynucleotide sequence, then the separation of 
such two polynucleotide sequences may not be feasible. 

If the method of choice for labeling the first polynucleotide sequence causes the second polynucleotide 
sequence to be labeled also, and if polynucleotide sequences complementary to the second polynucleotide 
sequence are contained in the sample being examined, the interpretation of results of analysis based on the 
detection of labeled and hybridized polynucleotide sequences becomes problematic. The second poly- 
nucleotide sequence is capable of generating a false positive result. 

In this embodiment of the invention, wherein the entire recombinant molecule is labeled, the composi- 
tions of the invention comprise a third polynucleotide sequence. The third polynucleotide sequence is either 
45 unlabeled or labeled with a second detectable marker and is substantially complementary to or substantially 
identical to the second polynucleotide sequence. 

The presence of the third polynucleotide sequence in the compositions of the invention serves to block 
the hybridization of the second polynucleotide sequence to any polynucleotide sequences not of interest in 
the sample being examined, which nevertheless are substantially complementary to said second poly- 
nucleotide sequence. It is believed that this blocking action is achieved in either or both of two ways. 

First the third polynucleotide sequence, being substantially complementary to said second poly- 
nucleotide sequence, can hybridize with the second polynucleotide sequence if said second and third 
polynucleotide sequences are rendered single stranded and allowed to contact under conditions that permit 
hybridization. Second, the third polynucleotide sequence, being substantially identical to the second 
polynucleotide sequence, can hybridize to any polynucleotide sequences not of interest but complementary 
to the second polynucleotide sequence and present in the sample being examined. It is believed that either 
of these blocking actions inhibit the liklihood of the generation of a false positive result 



25 



30 



35 



40 



SO 



55 



4 




EPO 173 339 B1 



THE SECOND POLYNUCLEOTIDE SEQUENCE AS A SEQUENCE CONTIGUOUS TO BUT DISTINCT 
FROM THE FIRST POLYNUCLEOTIDE SEQUENCE IN THE CHROMOSOME 

In another embodiment of the invention, the first polynucleotide sequence, which is substantially 

s complementary to and capable of hybridizing to the polynucleotide sequence of interest, is covalently linked 
in the chromosome to the second polynucleotide sequence that is not substantially complementary or 
substantially identical to the polynucleotide sequence of interest, but which can potentially be substantially 
complementary to polynucleotide sequences not of interest in the sample being examined. The first 
polynucleotide sequence and the second polynucleotide sequence can have a single boundary or multiple 

io boundaries. The boundaries can be known or unknown. In some instances, it is difficult at best and 
generally impossible to isolate said first polynucleotide sequence from said second polynucleotide se- 
quence. Consequently, it is preferable to label both the first and second polynucleotide sequences. 

A specific example of this embodiment of the present invention is wherein the first polynucleotide 
sequence is a polynucleotide sequence specific for genetic material of Neisseria gonorrhoea A poly- 

/s nucleotide sequence is said to be specific for polynucleotide sequence A if and only if said polynucleotide 
sequence is capable of hybridizing exclusively to polynucleotide sequence A. It is known that Neisseria 
gonorrhoea and Neisseria meningitidis share significant nucleic acid homology; in excess of 80% of the 
polynucleotide sequence of the Neisseria gonorrhoea genome is substantially complementary or substan- 
tially identical to the polynucleotide sequence of the Neisseria meningitidis genome (Kingsbury, D.T. J. 

20 Bact. (1967) 94, p 870-874). In this example, a polynucleotide fragment, derived from Neisseria gonorrhoea 
deoxyribonucleic acid, comprising a first polynucleotide sequence specific for N. gonorrhoea and a second 
polynucleotide sequence specific for the species N. gonorrhoea and N. meningitidis , is cloned into a vector 
to form a recombinant DNA molecule. The first and second polynucleotide sequences are purified from the 
vector and are both labeled with a first detectable marker. The composition of the invention provides, in 

25 addition to such labeled first and second polynucleotide sequences, a third polynucleotide sequence which 
is not labeled with said first detectable marker and which is substantially complementary to or substantially 
identical to said second polynucleotide sequence. The third polynucleotide sequence, when present in 
suitable amounts, will effectively prevent said labeled second polynucleotide sequence from hybridizing to 
the polynucleotide sequence not of interest, i.e. the sample may comprise N. meningitidis DNA. Thus, a 

30 false positive signal will not be generated. ~~ 

The third polynucleotide sequence can be provided in one of several ways. For example, a recombinant 
molecule consisting of a vector and an inserted polynucleotide sequence, isolated from N. meningitidis, 
which comprises a polynucleotide sequence or sequences which are substantially complementary or 
substantially identical to said second polynucleotide sequence can be added to the composition. Preferably, 

35 total genomic N. meningitidis DNA, which comprises the third polynucleotide sequence, can be added to 
the composition. 

In another specific example of this embodiment of the present invention, the specific polynucleotide 
sequence of interest is a sequence specific for herpes simplex virus I. The first polynucleotide sequence is 
specific for herpes simplex virus I DNA. The second polynucleotide sequence which is labeled is a 

40 sequence specific for herpes simplex virus I DNA and herpes simplex virus II DNA. The third polynucleotide 
sequence which is not labeled is a sequence substantially complementary to or substantially identical to 
said second polynucleotide sequence, i.e. that portion of herpes simplex virus II DNA that is specific for 
herpes simplex virus I DNA and herpes simplex virus II DNA, if known. Said third polynucleotide sequence 
can be provided, for example, by including in the composition, total genomic herpes simplex virus II DNA. 

45 This composition permits the detection of the specific polynucleotide sequence of interest, i.e. herpes 
simplex virus I DNA and inhibits the liklihood of the second polynucleotide sequence from detecting herpes 
simplex virus II DNA. 

Further non-limiting examples of this embodiment of the present invention are listed in Table I below: 

so 
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e oec i.ficity of 
specificity f e 2 4 P polynucleotide 

5225 " Brucella abortus 

.tucella abortus and B- melitenis 

««« a pertussis and 
jordetella pertussis B. P aEapecttt9 sis 

<» shigella dysenteria 
Shigella dysenteria Shig^ ^ 

Haemophilus 
in«luen*ae 

Mycobacterium 
tuberculosis 

pseudomonas 
pseudomallei 

Salmonella typhi 

Salmonella 
typhimurium 



se quence 

Brucella abortuj 
and B. melitenis 

a pertussis and 
B* parapertussis 

Shigella dysenteria 
and 2- S2U. 



P9 . psuedotnallei 
and PS- »allei 

S typbi and 
S*. typhimurium 
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combined. 

PREFERRED MO^CULAR FORM OF THITO POLYNUCLEOTIDE S60U^*!£E 

Experiments m. » <--» - ' -J" £.-5. EEE- 

.e^. i„ n m«»m provided « "tS^SSSSl » » lorg «**.«> Mm . 

se«»nce MMMt can b. MM* m»"£; T^JJL . *«" the «*• p-youcMM. 
mm „ yo no. M. . p»*»* '"H^M nuclide m Mgn. ™» «« *•»"!"•,•'• 

hereinbelow. 
20 DETECTABLE MARKERS AND DETECTION 

. MM ™*». An, eete«.Me " ' ^ crical » tn. present 

eloped I" l». *— M « ^ ^ 'T^^^i""^ mancer, Including UotMM 

MM -Mnever an MM ^^^J^'/Jp 2. »«, radioactive raarMu.. Tl»y are 
tan. said second MMtt. .^J*; Tcrco™.*ad adntakn centng M dlscnmln*. NgMr 
tMtaM de»c»» ^a*** »J» ^.^"S^^n tam »H. The, are no. M de»oabla 

strs-^-Xf - i-^^-sss. — * - * 

L 3-terminus with poly T. A is detected ^"^J^^SmI, is disclosed in copending co- 
color in the presence of a su,tab.e *"™J?J^2 januar^ rV 1984. now abandoned, and Serial 
assigned U.S. Patent Applicatons Senal No 574 63 2J*e continuation-in-part Serial No. 
No 461.469. filed January 27. 1983. wh.ch was ^^^^ 20. M ^ 

732.374. filed May 9. 1985. which was ab^doned ,n avor whjch are jncorporate d herein 

issued as U.S. Patent No. ^^Z^o^L^l wat pub.ished as EP 124.124 on November 
bv reference. The European counterpart to Senai no. nilh „ shed as EP n 7.440 on September 5. 

? 1*4. for Serial No. 461.46 9 the Europe* ^J^^^SS^S^ The biotin contained in 
1984. B is detected indirectly ^^^S^iiSh peroxidase complex in the presence of 
, said poly A polynucleotide is steeled by sad av^n -h ^^^^^ u. S . Patent Application 
said chromogen substrate. This method ' s K d,scl0 ^ 0 7 ^ No . 607.787. filed October 
Serial No. 491.929. fled May 5. 1983. wh.ch was abandonee * Ser- ^ ^ December 19 , 
26. 1990. The European counterpart to Sen* No. 491 .929 £J£^JJ ^ ^ A q 

i^r^^ * - — - a and B - not 

different detectable markers, 

^ present invention also re.ates to "J-^-J ^T^^^^ 
compositions can be used in all nucle.c aad ^^.P^^TJfJ,^ pha se hybridization are 
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20 



nontransparent surface. An example of one phase hybridization is hybridization to polynuc.eot.de sequences 

in solution The choice of a particular procedure is not critical to the present invention. 

Cgen^ materia, of ft. sample to be examined is prepared as called for in thenar procure 
being^sed. which is or wi.l be known to a person of ordinary skill in the art The« procedure resuK «r at 
s leas? a portion of the genetic material of the sample being in singte stranded form, but preferably 

substantia.lv all of the genetic material of the sample is in single stranded form. 

TSa potion of the polynucleotide sequences of the compositions of the invent™ are rendered .n 
single strandeTform. However, it is highly preferred that said polynucleotide seque ^ 8 J^"^ 
L&LittaHy single stranded form because polynucleotide sequences .n duplex form generally donot 
,o palate in hybridization. Each component, name.y, the first ^^JT^S^^l 
pSnucleotide sequence and the third polynucleotide sequence can be rendered .n 
landed form singly or together in any combination. The polynucleotide sequences ,in_ said ""VM 
Surrendered in single stranded form, are utilized to contact the prepared genetjc matenal of the sample to 
Z e S which'has been rendered in single stranded form, under conditions ftat P>"* 
I, is ^ly preferred that the third polynucleotide sequence be allowed to contact the pmpmrtw* pnor 
o or at Substantially the same time as the second polynucleotide sequence. Otherw.se. given tirne dunng 
which the third polynucleotide sequence is absent, the second polynucleotide sequence can hybnd.zeto 
complementary polynucleotide sequences not of interest, if present, in the sample being 
would defeaiL purpose of including the third polynucleotide sequence in the composite ; and gene at e a 
false positive result upon detection of the first detectable marker. Within th.s preferred cond.t.on. there are 

three preferred embodiments for practicing the method of the invention. 

in the first preferred embodiment of the method of the invention the f.rst. second and tad poly- 
nucleotide sequences of the composition are contacted with the sample to be examined at j*""^™ 
time. In this embodiment it is preferred that the third polynucleotide sequence ,s present in the common 
n an amount by weight from about 100 to about 1000 fold greater than the amount of the second 
polynucleotide sequence in the composition. Amounts greater than about 1000 fold blocked essentia,.y no 
more of the second polynucleotide sequence. However, if the sample contains a greater amount of 
Polynucleotide sequence not of interest, but capable of hybridizing to the second polynucleot.de sequence 
than ?he amount of second polynucleotide sequence in the composition, then the third P°y™leoti?e 
sequence should be present in an amount by weight from about 100 to about 1000 Mgn««»lta 
amount of the polynucleotide sequence not of interest but capable of hybnd.zmg to the second poly- 
nucleotide sequence. As a practical matter, the latter situation is very rarely of concern. 

In the second preferred embodiment of the method of the invention, the first, second and th rd 
polynucleotide sequences are allowed to contact each other in solution and hybrid.ze for a substantial 
amount of time so that the hybridization of the second polynucleotide sequence .s substantally compete 
and that the hybridization of the first polynucleotide sequence is not In this embodiment .t is preferreo Ittiat 
the third polynucleotide sequence be present in the composition in an amount by we,ght from about 100 to 
about 1000 fold greater than the amount of the second polynucleotide sequence .n the compos.tion.This 
excess of the third polynucleotide sequence accelerates the hybridization of the second po'^leotide 
sequence without accelerating the renaturation of the first polynucleotide sequence. With respect to ttie 
extta time required and the extra step necessary to obtain a result, this embodiments less Preferred_ But 
this embodiment of the invention is more preferred if the sample to be exam.ned contains s.gificant 
amounts of polynucleotide sequences not of interest but capable of hybridizing to the second poly- 
nucleotide sequence. This is because the second polynucleotide sequence in the compos.tion has already 
hybridized substantially to completion and can not hybridize to any polynucleotide sequence .n the sample _ 
In the third preferred embodiment of the method of the invention, the third polynucleotide sequence of 
the composition is allowed to contact with and hybridize substantially to completion with the genetic 
material in the sample to be examined prior to the contacting of the second polynucleotide sequence wrih 
the genetic material in the sample. In this embodiment it is preferred that the third P^'eotide sequence 
be present in the composition in an amount by weight from about 10 fold to about 100 fold greater than the 
amount of the polynucleotide sequence not of interest but capable of hybridizing to the second po y 
nucleotide sequence in the composition. This amount is generally sufficient to hybndize with all poly- 
nucleotide sequences not of interest but capable of hybridizing to the second polynucleotide sequence .n 
the composition. This embodiment is not preferred with respect to the extra time required and the extra step 
necessary to obtain a result. But it is preferred with respect to the quantity of the th.rd polynucteotide 
sequence required for the composition when the sample to be examined contains significant amounts of 
polynucleotide sequence not of interest but capable of hybridizing to the second polynucleotide sequence. 
At the end of the hybridization reaction, the stable hybrid genetic material formed is detected by means 
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of the first detectable marker. 

In certain embodiments of this invention, after the hybridization reaction is over, the detection step 
requires a separation step which separates that part of the composition which has hybridized to the sample 
being examined from that part which has not. Such separation can be carried out by a wash step. For 

s example, the sample to be examined is immobilized on a nitrocellulose filter. Biotinylated nucleotides are 
used to label the first and second polynucleotide sequences. At the end of the hybridization reaction, the 
nitrocellulose filter is washed so that unhybridized sequences in the composition are removed. The 
biotinylated nucleotides contained in the molecules which are bound to the immobilized target are then 
detected by any suitable means. 

w In certain embodiments of this invention, after hybridization is over, a separation step is not necessary 
in the detection process. For example, this is the case when the detectable marker used is an asymmetric 
chemiluminescent emitter/absorber system. In this embodiment, a signal is generated only rf the labeled 
polynucleotide sequences in the composition have hybridized with substantially complementary sequences 
in the sample being examined. This method of detection is disclosed in European Patent Publication 0 070 

75 685, published January 26. 1983. Another example utilizes agglutinable microsphere as the detectable 
marker. This method is disclosed in co-pending, co-assigned U.S. Patent Application Serial No. 605.022, 
filed April 27, 1984, which was abandoned in favor of continuation-in-part Serial 653,816, filed September 
24. 1986, which was abandoned in favor of Serial No. 5.327. filed January 15. 1987, which issued as U.S. 
Patent No. 4,894,325 on January 16, 1990. The European counterpart to Serial No. 605.022 was published 

20 as EP 159,719 on October 30, 1985. 

MULTIPLE DETECTION 

The third polynucleotide sequence of the composition can, if so desired, be labeled with a second 
25 detectable marker. It is then possible to detect any third polynucleotide sequence that hybridizes with the 
genetic material in the sample, and, by inference, the presence of a polynucleotide sequence not of interest 
but capable of hybridizing to the second polynucleotide sequence of the composition. Such detection can 
give a benefit if the quantity of said polynucleotide sequence not of interest in the sample is large, as 
indicated by the signal generated by the second detectable marker, it may become necessary to re-assess 
30 the significance of a positive result, if any, from the first detectable marker. This is because some fraction of 
the second polynucleotide sequence may have hybridized to said polynucleotide sequence not of interest in 
the sample and contributed to the signal from the first detectable marker. 

The following examples are offered by way of illustration and not by way of limitation. 

35 EXAMPLE I: 



In this example of the invention, a model system was used to demonstrate the detection of a 
. 40 polynucleotide sequence of interest, a 9 kilobase DNA fragment of Chlamydia trachomatis, in the presence 
of a polynucleotide not of interest, pBR322. 



The plasmid pCHL2 consists of a 9 kilobase BamH I fragment from Chlamydia trachomatis cloned into 
the BamH I site of the plasmid pBR322. The 9 kilobase BamH I fragment has no substantial complemen- 
tarity to pBR322. 

Preparation of Target Samples 



Sonicated pCHL2 plasmid DNA at a concentration of 220ug/ml in 10mM Tris-HCI pH 7.5. 0.1 mM EDTA 
was denatured by the addition of NaOH to a final concentration of 0.5M. A volume of 1M Tris-HCI pH 7.5 
equal to that of the alkaline DNA solution was added to neutralize the solution. 20X SSC was then added to 
a final concentration of 2X SSC. (IX SSC = 0.15M NaCI. 0.01 5M Na citrate pH 7.0). An amount equivalent 
55 to 2ug of DNA was then applied to each of 30 points on a nitrocellulose filter (previously wetted with 
distilled water at 65 * C. and then soaked in 6X SSC) using a "minifold dot blot" apparatus. Each well was 
rinsed with 200 ul of 2X SSC, and the filter was then air dried and baked for 2 hours at 80°C. in vacuo. 
Each spot on the filter was then punched out to yield 30 small circular filters, a'16 inch in diameter and 
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covins 2uo bound, denatured P CHL2 DMA. As centre, "targets" 30 similar filters were punched from a 
nitrocellulose filter to which no DNA had been applied. 

Preparation of Polynucleotide Composition 

A. Preparation of Labeled Polynucleotide Sequences 

1 . Isolation of the Chlamydia Fragment 

^was digested with the restriction enzyme ^ 'g^'^g^^ cuTftwnittie'gej! 

0.5% low melting temperature agarose gel. The band correspond feg hv sizetcr w 
and the ONA exacted from the ge. slice us ng , ^^^^Z^JZpuM* fragment 
Vogelstein and Gillespie (Proc. NatJ. Acad. Sc.. USA ™ 6 '"'*J™'<^^ fragment by the pBR322 
w2 run on 0.7% agarose ge. to check for contammaton of the pu"f ed cMam ^ ^ ^ t 

contamination by the pBR322 vector sequence. 

2. Nick Translation of DNA Probes 

t- * u 7 a a 1 mM fdta was added 10 ul of 10X nick translation buffer 



(O.SM T«*C1 pH 7.5. 0.0SM MgC. 0.1M M. ^Ti^S di,^ 5000 told to >* 

ol «M> H. o, »P-dCTP and dOTP. The ™* J '« £ MCfcn .» «o»prf 



2.1 x 
10* cpm/ug. 



[5 B Preparation of Unlabeled Polynucleotide Sequence 

pBR322 as molecular weight markers. 
<s Hybridizations with Sample DNA or Control Filters 
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same number of cpm of labeled chlamydia DNA was added in a volume of 6.0 ul. Hybridizations were 
allowed to proceed at 65°C. with skaking for 16 hours. 

Washing of the Filters 

Each filter was washed quickly. 3 times with 2X SSC. 0.1% SDS at 65°C. and then washed 4 times for 
30 minutes each wash at 65°C. in 2X SSC. 0.1% SOS. Filters were then dried under an infrared lamp, 
added to scintillation vials and counted using an "Omnifluoer" scintillation fluid. Vials were counted in a 
Beckman LS6800 scintillation counter programmed to discriminate 3 H and counts. One energy spectrum 
channel of the scintillation counter was set to detect low energy 3 H disintegrations in the range of 0 to 300. 

A second channel was set to detect high energy E P disintegrations in the range of 500 to 1000. Under 
these conditions, spill-over into the first channel by counts was 1.65% that of the second channel counts 
and spillover into the second channel by 3 H counts was less than 0.1% that of the first channel. 



RFHTLTS 

Ratio of Unlabeled DNAsed 



DNA to J H Labeled 
P&G22 DNA 


^^P counts 


% 


counts 
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81 


1,030 


8 


200 


25,607 


89 


915 


7 


500 


30,718 


107 


506 


4 


1000 


27,580 


96 


267 


2 



B a ckg round counts from the 16 control filters ranged fran 
5.90 cpm to 13.60 cptu 

At a thousand fold excess unlabeled, erased pB&322 DNA over 3 H labeled p 513 2 2 
DtA, 98% of the H signal can be suppressed. At the same time, the results 
indicate that the signal froa the J2 P labeled Chlamydia trachomatis DNA bound 
to its complementary sequence on the filter vas unaffected. 



EXAMPLE II: 

In the example of the invention, it was demonstrated that any amount of unlabeled pBR322 that has 
been digested by DNase I to a size varying from about 25 to about 125 nucleotides in length was more 
effective than the same amount of unlabeled, full length linear pBR322 in blocking the hybridization of 
labeled pBR322 DNA to its complementary sequence target. 

Plasmids 

The same plasmids cited in Example I, namely, pCHL2, pBR322 were used. 
Preparation of Target Samples 
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The 9 kilobase DNA fragment from Chlamydia trachomatis was purified as described in Example L 
Intact, superceded pBR322 DNA was disrupted by brief sonication. Separately, each DNA was treated 
mS^S with NaOH, Tris-HCI P H 7.5 and 20X SSC as described in Example I 200 ng samptes of 
PBR322 DNA or Chlamydia trachomatis DNA were applied on nitrocellulose filters as described in Example 
s f The filters wereTOTdlM for 2 hours at 80°C in vacuo. Each spot on the fitter was ^en cu 
out to yield 3/16 inch diameter circular filters containing Chlamydia trachomat.s DNA or 3/16 inch x 3/16 
inch square filters containing pBR322 DNA or control filters of 3/16 inch diameter containing no DNA. 

Preparation of Labeled Polynucleotide Sequences 

W The entire plasmid pCHL2. containing the vector sequence pBR322 and Chlamydia trachomatis 
sequence, was nick translated as previously described in Example I using » P labeled deoxynucleotides to a 
specific activity of 1.5 x 10 7 cpm per ug. 

rs Preparation of Unlabeled pBR322 DNA 

1. Plasmid pBR322 DNA was treated with DNase I in the presence of Mn+ ♦ ions as described in 
Example I to produce molecules with a median size of approximately 50 base pairs. 

2. Plasmid pBR322 DNA was linearized by digestion with BamH I. 



20 



25 



30 



Hybridization 

Filters, either discs containing chlamydia fragment DNA. squares in containing pBR322 DNA or control 
discs with no target DNA. were pre-hybridized in batches as described previously in Example I. Hybridiza- 
tions were carried out in a volume of 500 ul in 1.5ml Eppendorf tubes as in Example I. 8.8ng of n.ck 
translated pCHL2 DNA (1.25 x 10 s cpm) was added to each hybridization. The first 26 hybridizations each 
contained one circular and one square filter. In addition, unlabeled, DNased pBR322 DNA or BamH I 
digested pBR322 DNA was added in varying amounts and corresponding to a 0, 5, 10. 20. 30. w. du. do. 
70 80 90 100 150. 200, 500 or 1000 fold excess by weight over the labeled probe. 26 control 
hybridizations were set up in the same way except that one nitrocellulose filter which contained no target 
DNA sequence was added to each hybridization. Hybridization and washing conditions were as prev.ously 

described in Example I. 

Filters were dried and each filter counted separately in a scintillation counter. 
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CMAsed p3U22 
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6,696 
4,318 
3,602 
2,594 
2,066 
1,602 
1,356 
1,451 
1,234 
1,137 
1,115 
1,016 
764 
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Using BamH I digested full length, 
unlabeled pSG22 ON* 
cpn Bound 
to Chlamydia 




14,471 
13,066 
12,579 
12,942 



12,212 



12,850 
10,846 
11, 909 
12,078 
10,620 



1,747 



1,953 
2,072 
1,849 
1,577 
1,056 



30 EXAMPLE III: 

This example illustrates how a recombinant plasmid. consisting of a DNA ^ gmen V^^^ 
nnno^Tea c^ed into the vector pBR322, can be used to detect N. gonorrhea DNA even if said fragment 
That is a substantias complementary to some sequence of Neissena men^. 

Plasmids 

P AL1 consists of a l.lkb fragment of N. gonorrhea ONA cloned into the Pst I site of pBR322 by the 
homopolymer <K3:dC tailing method. 
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«0 

Preparation of Target Samples 

Chromosomal DNA from N. gonorrhea or N. meningitidis was prepared by the method of Marmur (A 
Mol 3 2(»21 8 (1 961 )• ^g^f~NT gonorrtiea "DNAoralg of N. meningitidis DNA -^e .mmob.l.zed on 
«s eat o. 16 cSL and^Jare nitroceHuTOitifs respectiveiy ^described in Examples . and ... Contro. 
filters contain no DNA. 

Preparation of labeled Polynucleotide Sequence 

Plasmid pAL1 DNA was labeled by nick translation as described previously in Example I ^using four «P 
labeled nucleotides. The specific activity of the labeled DNA was 2.7 x 10* cpm/ug. 1.25 x itf cpm ^of the 
raotfcti^Tabeled probe were to be added to each 500u. hybridization reacton. correspond^ to 0.47ug 
of probe DNA. 

Preparation of Unlabeled Polynucleotide Sequences 

1 Since the radioactively labeled polynucleotide sequences pAL1 used in this experiment contained the 
^oTpSm.7 pBR322. un.abeled pBB322. was used in a 1000 fold excess by weujht ,n the 
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water. 
Hybri dization 

- . o*<vx <?«ir 5X Denhardfs. 0.1% SDS and I00ug/ml calf 

Hybridizations were set up at 65«C and * oI N gonorrhoeae DMA and one square 

thymus DNA. Tubes t to 16 received °one ^nWfiite7n7n.abeled pBR322 DNA 

fineTwith 2UQ of N. meningitidis DNA. Tubas 17 ^ d ^2 reoe,vedo ^ _ q ^ ^ ^ 10 3. 2 

was added at 1000 foid excess and unified N. m en.ng frd.s ON ^ ^ g ^ 1QS ^ excess 

x ,03. 3.9 x 103, 7 .s x 103. , 6 , 10 V 6^ ^ ^^^J", minutes and then placed on ice before 

^^^^^-^^^^s .ere dried under an 

20 cocktail. 
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con bound 
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% of Counts 
bound to 
n^j. filter- at 
cession 



9.4 

8.2 

8.1 

8.6 

7.4 

6.3 

5.4 

4.4 

3.1 

2.2 

1.4 

2.1 
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A number of important conclusions may be drawn from these » ^'J- 4% of tne counts 

Xe number of counts bound to the filter tne i, k b fragment of N. 

bound to the filter containing N. gonoM DNA >™*^*™^ Q N me ningitidis target 
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pAL1 prob8 to the N. gonorrhoeae target ON A is reduced to 24% of the normal value. Under the same 
conditions, the hybridization of the pALI probe to N. meningitidis target DNA is reduced to almost 
undetectable levels. 

3. An amount of unlabeled N. meningitidis DNA can be chosen (3 x 10* fold excess.) at which cross- 
s reactivity of the probe with N. meningitidis chromosomal ONA is reduced to only 2% while the probe 

retains 74% of its affinity for N. gonorrhea chromosomal DNA. 

4. This example illustrated how this invention can be used to avoid mis-identifying N. meningitidis DNA 
for N. gonorrhea DNA. 

It will be appreciated that the operability of the invention does not depend on the use of the specific 
w microorganisms mentioned in the samples. These microorganisms merely serve as examples how to carry 
out the invention. 

Claims 

;s 1. A composition for detecting a polynucleotide sequence of interest in a sample which may contain 
polynucleotide sequences not of interest which comprises: 

(a) a first polynucleotide sequence wherein said first polynucleotide sequence is substantially 
complementary to and capable of hybridizing to said polynucleotide sequence of interest and is 
labeled with a first detectable marker; 

20 (b) a second polynucleotide sequence wherein said second polynucleotide sequence is not substan- 

tially complementary to or substantially identical to said polynucleotide sequence of interest and is 
labeled with said first detectable marker; and 

(c) a third polynucleotide sequence wherein said third polynucleotide sequence is substantially 
complementary to or identical to said second polynucleotide sequence and is either unlabeled or 
25 labeled with a second detectable marker. 

2. The composition according to Claim 1. wherein said first polynucleotide sequence and said second 
polynucleotide sequence are derived from a recombinant molecule wherein said second polynucleotide 
sequence comprises a vector polynucleotide sequence. 

30 

3. The composition according to Claim 1 . wherein said first polynucleotide sequence is covalently linked 
to said second polynucleotide sequence in a chromosome. 

4. The composition according to Claim 3 wherein said first polynucleotide sequence is specific for a 
35 polynucleotide sequence selected from 

N. gonorrhoea , herpes simplex virus I, herpes simplex virus II, Brucella abortus, Bordeteila 
pertussis , Shigella dysenteria , Haemophilus influenzae, Mycobacterium tuberculosis. Pseudomonas 
pseudomallei , Salmonella typhi . Salmonella typhimurium or N. meningitidis. 

40 5. The composition according to Claim 1, wherein said second polynucleotide sequence is a host 
polynucleotide sequence. 

6. The composition according Claim 1 , wherein said third polynucleotide sequence is unlabeled. 

45 7. A method for the detection of a polynucleotide sequence of interest in the potential or actual presence 
of polynucleotide sequences not of interest which comprises: 

(A) providing a composition which comprises: 

(i) a first polynucleotide sequence wherein said first polynucleotide sequence is substantially 
complementary to and capable of hybridizing to said polynucleotide sequence of interest and is 

so labeled with a first detectable marker; 

(ii) a second polynucleotide sequence wherein said second polynucleotide sequence is not 
substantially complementary to or substantially identical to said polynucleotide sequence of 
interest and is labeled with said first detectable marker; 

(iii) a third polynucleotide sequence wherein said third polynucleotide sequence is substantially 
55 complementary to or identical to said second polynucleotide sequence and is either unlabeled or 

labeled with a second detectable marker; 

(B) rendering at least a portion of said polynucleotide sequence of interest and said polynucleotide 
sequences not of interest in single stranded form; 
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(C) rendering at least a portion of said composition in single stranded form; 

(D) contacting said polynucleotide sequence of interest and said polynucleotide sequences not of 
interest in said sample with said composition under conditions to permit hybridization; and 

(E) detecting said polynucleotide sequence of interest by means of said first detectable marker. 

a. The method according to Claim 7 t wherein substantially all of said polynucleotide sequence of interest 
and said polynucleotide sequences not of interest are rendered in single stranded form and substan- 
tially all of said composition is rendered in single stranded form. 

9. The method according to Claim 8, wherein said polynucleotide sequence of interest and said 
polynucleotide sequences not of interest in said sample are contacted with said third polynucleotide 
sequence prior to contacting polynucleotide sequence of interest and said polynucleotide sequences 
not of interest in said sample with said first polynucleotide sequence and said second polynucleotide 
sequence. 

10. The method according to Claim 8, which further comprises contacting said second polynucleotide 
sequence with said third polynucleotide sequence under conditions to permit hybridization after said 
composition is rendered into substantially single stranded form, but before said polynucleotide se- 
quence of interest and said polynucleotide sequences not of interest are contacted with said composi- 
tion. 

11. A two-part composition for detecting a polynucleotide sequence of interest in a sample which may 
contain polynucleotide sequences not of interest, a first part of said composition comprising: 

(a) a first polynucleotide sequence wherein said first polynucleotide sequence is substantially 
complementary to and capable of hybridizing to said polynucleotide sequence of interest and is 
labeled with a first detectable marker; and 

(b) a second polynucleotide sequence wherein said second polynucleotide sequence is not substan- 
tially complementary to or substantially identical to said polynucleotide sequence of interest and is 
labeled with said first detectable marker; 

and a second part of said composition comprising: 

(c) a third polynucleotide sequence wherein said third polynucleotide sequence is substantially 
complementary to or identical to said second polynucleotide sequence and is either unlabeled or 
labeled with a second detectable marker. 

12. The composition according to Claim 11, wherein said first polynucleotide sequence and said second 
polynucleotide sequence are derived from a recombinant molecule wherein said second polynucleotide 
sequence comprises a vector polynucleotide sequence. 

13. The composition according to Claim 11 wherein said first polynucleotide sequence is covalently linked 
to said second polynucleotide sequence in a chromosome. 

14. The composition according to Claim 13 wherein said first polynucleotide sequence is specific for a 
polynucleotide sequence selected from N. gonorrhoea , herpes simplex virus I, herpes simplex virus II, 
Brucella abortus, Bordetella pertussis , Mycobacterium tuberculosis , Pseudomonas pseudomallei , Sal- 
monella typhi, Salmonella typhimurium or N. meningitidis . 

15. The composition according to Claim 11 wherein said polynucleotide sequence is a host polynucleotide 
sequence. 

16. The composition according to Claim 11 wherein said third polynucleotide sequence is unlabeled. 
Revendlcatlons 

1. Composition pour dStecter une sequence polynucleotidique inte>essante dans un echantillon qui peut 
contenir des sequences polynucleotidiques non interessantes, comprenant: 

(a) une premiere sequence polynucleotidique ou ladrte premiere sequence polynucleotidique est 
sensiblement complementaire de et capable de s'hybrider a ladite sequence polynucleotidique 
tnteiessante et est marquee avec un premier marqueur detectable; 
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(b) une seconds sequence polynucleotidique ou tadite seconds sequence polynucleotidique n'est 
pas sensiblement complementaire de ou sensiblement identique a ladite sequence polynucteotidi- 
que interessante et est marquee avec (edit premier marqueur detectable; et 

(c) une troisieme sequence polynucleotidique ou tadite troisieme sequence polynucleotidique est 
sensiblement complementaire de ou identique a ladite seconds sequence polynucleotidique et est 
sort non marquee, sort marquee avec un second marqueur detectable. 

2. Composition selon la revendication 1, dans laquelle ladite premiere sequence polynucleotidique et 
ladite seconds sequence polynucleotidique sont d§rivees d'une molecule recombinante ou ladite 
seconds sequence polynucleotidique comprend une sequence polynucleotidique vectrice. 

3. Composition selon la revendication 1 . dans laquelle ladite premiere sequence polynucleotidique est liee 
de facon covalente a ladite seconds sequence polynuclectidique dans un chromosome. 

4. Composition selon la revendication 3 dans laquelle ladite premiere sequence polynucleotidique est 
specifique d'une sequence polynucleotidique choisie parmi N. gonorrhoea, le virus I d'Herpes simplex, 
le virus II d'Herpes simplex. Brucella abortus, Bordetella pertussis. Shigella dysenteria, Haemophilus 
influenzae. Mycobacterium tuberculosis, Pseudomonas pseudomallei. Salmonella typhi, Salmonella 
typhimurium ou N. meningitidis. 



5. Composition selon la revendication 1 , dans laquelle ladite sequence polynucleotidique est une sequen- 
ce polynucleotidique note. 

6. Composition selon la revendication 1, dans laquelle ladite troisieme sequence polynucleotidique est 
non marquee. 

7. Precede de detection d'une sequence polynucleotidique interessante dans la presence potentielle ou 
effective de sequences polynucleotidiques non interessantes, dans laquelle: 

(A) on fournit une composition qui comprend: 

(i) une premiere sequence polynucleotidique dans laquelle ladite premiere sequence polynucleoti- 
dique est sensiblement complementaire de et capable de s'hyb rider a ladite sequence polynu- 
cleotidique interessante et est marquee avec un premier marqueur detectable; 

(ii) une seconds sequence polynucleotidique dans laquelle ladite seconde sequence polynucleoti- 
dique n'est pas sensiblement complementaire de ou sensiblement identique a ladite sequence 
polynucleotidique interessante et est marquee avec (edit premier marqueur detectable; 

(iii) une troisieme sequence polynucleotidique ou ladite troisieme sequence polynucleotidique est 
sensiblement complementaire de ou identique a ladite seconde sequence polynucleotidique et 
est soit non marquee, soit marquee avec un second marqueur detectable; 

(B) on met au moins une parte de ladite sequence polynucleotidique interessante et desdrtes 
sequences polynucleotidiques non interessantes sous une forme a un seul brin; 

(C) on met au moins une partis de ladite composition sous une forme a un seul brin; 

(D) on met en contact ladite sequence polynucleotidique interessante et lesdites sequences 
polynucleotidiques non interessantes dans (edit echantillon avec ladite composition dans des 
conditions permettant I 'hybridation; 

et 

(E) on detecte ladite sequence polynucleotidique interessante au moyen dudit premier marqueur 
detectable. 

8. Precede selon la revendication 7, dans lequel la presque totality de ladite sequence polynucleotidique 
interessante et desdites sequences polynucleotidiques non interessantes sont mises sous une forme a 

. un seul brin et la presque total ite de ladite composition est miss sous une forme a un seul brin. 

9. Precede selon la revendication 8, dans lequel ladite sequence polynucleotidique interessante et lesdites 
sequences polynucleotidiques non interessantes sont mises en contact avec ladite troisieme sequence 
polynucleotidique avant la mise en contact de la sequence nucieotidique interessante et des sequences 
polynucleotidiques non interessantes dans (edit echantillon avec ladite premiere sequence polynucleoti- 
dique et ladite seconde sequence polynucleotidique. 
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10. Precede selon la revendication 8, dans lequel en outre on met en contact ladite seconds sequence 
polynucleotidique avec ladite troisieme sequence polynucleotidique dans des conditions permettam 
I'hybridation apres que ladite composition soit mise pratiquement sous une forme a un seul brin, mais 
avant que ladite sequence polynucleotidique interessante et lesdites sequences polynucieotidiques non 
interessantes soient mises en contact avec ladite composition. 

11. Composition en deux parties pour ddtecter une sequence polynucleotidique interessante dans un 
Schantillon qui peut contenir des sequences polynucieotidiques non interessantes. une premiere partie 
de ladite composition comprenant: 

(a) une premiere sequence polynucleotidique ou ladite premiere sequence polynucleotidique est 
sensiblement compiementaire de et capable de s'hybrider a ladite sequence polynucleotidique 
interessante et est marquee avec un premier marqueur detectable; et 

(b) une seconds sequence polynucleotidique ou ladite seconds sequence polynucleotidique n'est 
pas sensiblement compiementaire de ou sensiblement identique a ladite sequence polynucleotidi- 
que interessante et est marquee avec (edit premier marqueur detectable; 

et une seconde partie de ladite composition comprenant: 

(c) une troisidme sequence polynucleotidique ou ladite troisieme sequence polynucleotidique est 
sensiblement compiementaire de ou identique a ladite seconde sequence polynucleotidique et est 
soit non marquee, soit marquee avec un second marqueur detectable. 

12. Composition selon la revendication 11, dans laquelle ladite premiere sequence polynucleotidique et 
ladite seconde sequence polynucleotidique sont derivees d'une molecule recombinante ou ladite 
seconde sequence polynucleotidique comprend une sequence polynucleotidique vectrice. 

13. Composition selon la revendication 11 dans laquelle ladite premiere sequence polynucleotidique est 
hee de facon covalente a ladite seconde sequence polynucleotidique dans un chromosome. 

14. Composition selon la revendication 13 dans laquelle ladite premiere sequence polynucleotidique est 
specifique d'une sequence polynucleotidique choisie parmi N. gonorrhoea , le virus I d'Herpes simplex 
ie virus II d'Herpes simplex, Brucella abortus , Bordetella pertussis , Mycobacte rium tuberculosis 
Pseudomonas pseudomallei . Salmonella typhi , Salmonella typhimurium ou N. meningitidis . ' 

15. Composition selon la revendication 11 dans laquelle ladite sequence polynucleotidique est une 
sequence polynucleotidique note. 

16. Composition selon la revendication 11 dans laquelle ladite troisieme sequence polynucleotidique est 
non marquee. 

PatentansprUche 

1- Mittel zum Nachweis einer Polynucleotidsequenz von Interesse in einer Probe, die Polynucleotidse- 
quenzen enthalten kann. die nicht von Interesse sind, umfassend: 

(a) eine erste Polynucleotidsequenz. wobei diese erste Polynucleotidsequenz im wesentlichen 
komplementar zu und tahig zur Hybridisierung mil der Polynucleotidsequenz von Interesse ist und 
mit einem ersten nachweisbaren Marker markiert ist; 

(b) eine zweite Polynucleotidsequenz. wobei diese' zweite Polynucleotidsequenz nicht im wesentli- 
chen komplementar zu Oder im wesentlichen identisch mit der Polynucleotidsequenz von Interesse 
ist und mit dem ersten nachweisbaren Marker markiert ist; und 

(c) eine dritte Polynucleotidsequenz. wobei diese dritte Polynucleotidsequenz im wesentlichen 
komplementar zu oder identisch mit der zweiten Polynucleotidsequenz ist und entweder unmarkiert 
ist Oder mit einem zweiten nachweisbaren Marker markiert ist. 

2. Mittel nach Anspruch 1. wobei die erste Polynucleotidsequenz und die zweite Polynucleotidsequenz 
von einem rekombinanten MoleWil stammen. wobei die zweite Polynucleotidsequenz eine Vektor- 
Polynucleotidsequenz umfaBt. 

i Mittel nach Anspruch 1. wobei die erste Polynucleotidsequenz kovalent mit der zweiten Polynucleotid- 
sequenz in einem Chromosom verknOpft ist. 
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Mittel nach Anspruch 3, wobei die erste Polynucleotidsequenz spezifisch fUr eine Polynucleotidsequenz 
ist. dte ausgewahlt ist aus N. gonorrhoea , Herpes simplex virus I. Herpes simplex virus II, Brucella 
ab ° ftus ' Bordetella pertussis . Shigella dysenteria . Haemophilus influenzae , Mycobacteri um tube rculosis 
Pseudomonas pseudomallei, Salmonella typhi , Salmonella typhimunum oder N. meningitidis: ' 

Mittel nach Anspruch 1, wobei die zweite Polynucleotidsequenz eine Wirt-Polynucleotidsequenz ist. 

Mittel nach Anspruch 1, wobei die dritte Polynucleotidsequenz unmarkiert ist. 

Verfahren zum Nachweis einer Polynucleotidsequenz von Interesse in der mdglichen oder tatsachlichen 
Gegenwart von Polynucieotidsequenzen, die nicht von Interesse sind, umfassend: 

(A) Bereitstellung eines Mittels, welches umfaflt: 

(i) eine erste Polynucleotidsequenz. wobei diese erste Polynucleotidsequenz nicht im wesentli- 
chen komplementar zu und fShig zur Hybridisierung mit der Polynucleotidsequenz von Interesse 

75 >st und mit einem ersten nachweisbaren Marker markiert ist; 

(ii) eine zweite Polynucleotidsequenz, wobei diese zweite Polynucleotidsequenz nicht im wesentli- 
chen komplementar zu oder im wesentlichen identisch mit der Polynucleotidsequenz von Interes- 
se ist und mit dem ersten nachweisbaren Marker markiert ist; 

(iii) eine dritte Polynucleotidsequenz, wobei diese dritte Polynucleotidsequenz im wesentlichen 
komplementar zu oder identisch mit der zweiten Polynucleotidsequenz ist und entweder unmar- 
kiert ist Oder mit einem zweiten nachweisbaren Marker markiert ist. 

(B) OberfOhren mindestens eines Teils der Polynucleotidsequenz von Interesse und der Polynucieo- 
tidsequenzen, die nicht von Interesse sind, in die Einzelstrangform; 

(C) OberfOhren mindestens eines Teils des Mittels in die Einzelstrangform; 

(D) Inkontaktbringen der Polynucleotidsequenz von Interesse und der Polynucieotidsequenzen die 
nicht von Interesse sind, in der Probe mit dem Mittel unter Bedingungen. die die Hybridisieruno 
erlauben; und * 

(E) Nachweis der Polynucleotidsequenz von Interesse mit Hilfe des ersten nachweisbaren Markers. 

Verfahren nach Anspruch 7. wobei im wesentlichen die gesamte(n) Polynucleotidsequenz von Interesse 
und Polynucieotidsequenzen, die nicht von Interesse sind. in die Einzelstrangform und im wesentlichen 
das gesamte Mittel in die Einzelstrangform UberfUhrt werden. 

Verfahren nach Anspruch 8. wobei die Polynucleotidsequenz von Interesse und die Polynucieotidse- 
quenzen, die nicht von Interesse sind, in der Probe mit der dritten Polynucleotidsequenz in Kontakt 
gebracht werden. bevor die Polynucleotidsequenz von Interesse und die Polynucieotidsequenzen die 
nicht von Interesse sind, in der Probe mit der ersten Polynucleotidsequenz und der zweiten Polynucleo- 
tidsequenz in Kontakt gebracht werden. 
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Verfahren nach Anspruch 8. welches weiterhin das Inkontaktbringen der zweiten Polynucleotidsequenz 
mit der dntten Polynucleotidsequenz umfaflt unter Bedingungen, die die Hybridisierung ermoglichen 
umfaflt, nachdem das Mittel im wesentlichen in die Einzelstrangform Ciberfuhrt wurde. aber bevor die 
Polynucleotidsequenz von Interesse und die Polynucieotidsequenzen, die nicht von Interesse sind mit 
dem Mittel in Kontakt gebracht wurden. 

11. Zweiteiliges Mittel zum Nachweis einer Polynucleotidsequenz von Interesse in einer Probe die 
Polynucieotidsequenzen enthalten kann. die nicht von Interesse sind, wobei ein erster Teil des Mittels 
umfaflt: 

(a) eine erste Polynucleotidsequenz, wobei diese erste Polynucleotidsequenz im wesentlichen 
komplementar zu und fahig zur Hybridisierung mit der Polynucleotidsequenz von Interesse ist und 
mit einem ersten nachweisbaren Marker markiert ist; und 

(b) eine zweite Polynucleotidsequenz, wobei diese zweite Polynucleotidsequenz nicht im wesentli- 
chen komplementar zu oder im wesentlichen identisch mit der Polynucleotidsequenz von Interesse 
ist und mit dem ersten nachweisbaren Marker markiert ist; 

55 und wobei ein zweiter Teil des Mittels umfaflt: 

(c) eine dritte Polynucleotidsequenz, wobei diese dritte Polynucleotidsequenz im wesentlichen 
komplementar zu oder identisch mit der zweiten Polynucleotidsequenz ist und entweder unmarkiert 
ist oder mit einem zweiten nachweisbaren Marker markiert ist. 
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12. Mittel nach Anspruch 11. wobei die erste Polynudeotidsequenz und die zweite Polynudeotidsequenz 
von einem rekombinanten Molekul stammen, wobei die zweite Polynudeotidsequenz eine Vektor- 
Potynucleotidsequenz umfaBt. 

13. Mittel nach Anspruch 11, wobei die erste Polynudeotidsequenz kovalent mit der zweiten Polynudeotid- 
sequenz in einem Chromosom verknupft ist. 

14. Mittel nach Anspruch 13. wobei die erste Polynudeotidsequenz spezifisch fur eine Polynudeotidse- 
quenz ist. die ausgewahlt ist aus N. gonorrhoea . Herpes simplex virus I, Herpes simplex virus II. 
Brucel<a abortus , Bordetella pertussis , Mycobacterium tuberculosis. Pseudomonas pseudomallei. Sal- 
monella typhi . Salmonella typhimurium Oder N. meningitidis. * 



15. Mittel nach Anspruch 11. wobei die Polynudeotidsequenz eine Wirt-Polynudeotidsequenz ist. 

16. Mittel nach Anspruch 11, wobei die dritte Polynudeotidsequenz unmarkiert ist. 
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